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Morphological Changes of the Asian shore crab Across Latitudes
Ainslee McMullin, Dr. Blaine Griffen, et al.
Introduction and Background

Results
➢ The largest carapace widths at each site do not align
with what we had predicted based on various
latitudinal rules. Instead, populations are largest at
the ends of the range and smallest in the middle.
Variations in the largest claw lengths, both Length 1
and Length 2, follow a similar pattern.
➢ Carapace widths at maturity do not appear to follow
that pattern, according to our data.
➢ The gut width to carapace width ratio does
demonstrate the same pattern type, with larger ratios
present at the ends of the latitudinal range.

The Asian shore crab, Hemigrapsus sanguineus, is
an invasive species that has rapidly spread across the
Eastern United States coastline. First observed in North
America in 1988, its range currently extends from Maine
to North Carolina. H. sanguineus has adapted very well to
this region and has displaced several native species as
the dominant crab in rocky intertidal habitats. Although the
Asian shore crab’s biology and interactions with native
species has been well-studied, larger scale impacts
(economic, potential further spread, community ecology,
etc.) are under-researched. We collected specimen
samples of H. sanguineus throughout its entire East coast
range, analyzed morphological differences across
latitudes to demonstrate trends, and identified contributing
factors to highlight areas in need of further research.

Conclusions
Figure 2. Graph comparing largest carapace width, size at maturity (smallest specimen that had eggs or
eggs forming in ovary), and claw length measurements from each site.

Methodology
➢ Adult female crabs were collected by several collaborative
partners along the East coast. They were collected to
encompass a variety of sizes. Sites were selected to
include the scope of H. sanguineus’ range, with specimens
taken from Maine, New Hampshire, Connecticut, New
Jersey, and North Carolina. Samples were collected in
March, May, July, September, and November.
➢ Samples were mailed to Dr. Griffen’s lab at BYU, where
they were then dissected, measured, and recorded.
➢ Carapace (shell) width, gut width, claw length, and ratio
data were analyzed to identify morphological trends.

Figure 3. Boxplot showing average gut width to carapace width ratios across time at each site.
Figure 1. Claw Length Measurements (Illustrated by Laura
Fletcher)

Hemigrapsus sanguineus does not follow our
predicted typical latitudinal trends. There are various
possible factors that could be contributing to the
morphological patterns observed, including:
➢ Diet quality
➢ Water and/or air temperatures
➢ Salinity
➢ Claw strength
➢ Influences on claw size
➢ Biomass of populations at different sites
As a successful invasive species with an increasingly
expanding habitat, it is crucial for these factors to be
studied. By identifying H. sanguineus’ patterns across
its range, we can better research which components
have the greatest influence/impact on native species
and implement policies to protect those communities.

Figure 4. Image of a Hemigrapsus
sanguineus specimen in the lab
(photographed by Ainslee McMullin)
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